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(100%), ethyl acetate (99.9%), methanol (100%), n-heptane (99.8%), tetrahydrofuran (THF, 100%) and eluents (CHROMASOLV chloroform (≥99.8%) and N,N-dimethylformamide (DMF, ≥99.9%)) were purchased from VWR. Triethyl amine (TEA, ≥99%), 5-(4,6-Dichlorotriazinyl) aminofluorescein (5-DTAF, single isomer), Alexa Fluor 647 phalloidin, Alexa Fluor 488 phalloidin (both Invitrogen) and Live Cell Imaging Solution (HEPES buffered physiological saline pH 7.4 by life technologies) were purchased from Thermo Fisher Scientific Chloroform (≥99%) and EndoGro TM Basal medium were purchased from Merck. LYSO-ID® RED Detection Kit (GFP Certified®) was purchased from Enzo and CF®405M Wheat Germ Agglutinin (WGA) from Biotium. All chemicals were used without further purification unless stated otherwise. Solketal methacrylate was stored with hydroquinone at 4 °C and was filtered over neutral alumina prior to use to remove inhibitors.
When stated as dry, solvents were treated with molecular sieves (4 Å) 24 h before usage.
SnakeSkin™ dialysis tubing (10K MWCO) from ThermoFisher was employed for dialysis.
hCMEC/D3 (human cerebral microvascular endothelial) cells at passage 26-32 were cultured in EndoGro medium (EndoGro TM Basal medium, 5 ng/mL rh EGF, 10 mM L-glutamine, 1 .0 µg/mL hydrocortisone hemisuccinate, 0.75 U/mL heparin sulfate, 50 µg/mL ascorbic acid and 5% FBS (Fetal Bovine Serum)) in collagen I (100 ng/mL) coated culture flasks. HeLa cells (passage 20-25) were cultured in DMEM supplemented with 10% FBS and penicillinstreptomycin. 1 H NMR (400 MHz) and 13 C NMR spectra were recorded on a Bruker Avance III 400 MHz spectrometer, provided with a 5mm BBFO probe head. Chemical shifts are reported in ppm and referenced to chloroform, DMSO or water. Gel permeation chromatography (GPC) was performed on a Waters e2695 Separations Module equipped with an Agilent PLgel 5 µm MIXED-D 300 × 7.5 mm column and Waters photodiode array detector (PDA 2998), fluorescence detector (FLR 2475) and refractive index detector (RI 2414). Chloroform and DMF (50 mM LiCl) were employed as eluent and molecular weights (M n : number-average molecular weight) were calibrated relative to linear polystyrene (chloroform) and PEO/PEG (DMF). GPC Samples were prepared in chloroform or DMF followed by filtration using GE Healthcare Whatman SPARTAN 13/0.2 RC 0.2 µm syringe filters. Additional analysis was conducted at Wyatt Technology Europe GmbH with a Shodex KD-806-M column in DMF with the following GPC coupled detectors: TREOS (3 angle light scattering), QELS (online DLS at 135 °), ViscoStar (differential viscometer) and Optilab T-rEX (refractive index).
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Dynamic Light Scattering (DLS) measurements were carried out in chloroform, DMSO or milliQ water on a Malvern Instruments Zetasizer ZS and the samples were filtrated using GE Healthcare Whatman SPARTAN 13/0.2 RC 0.2 µm syringe filters prior to measurements. , using an exponential ramp. Gradient pulse (δ) was set to 4ms, diffusion time (∆) was set to 500 ms, eddy current delay was set to 5.0 ms and delay for gradient recovery was set to 0.2 ms. All spectra were processed by TopSpin 3. Monomer synthesis. 2-(Ethyl xanthate) ethyl methacrylate (XMA) (1) was prepared via a 2-step synthesis as described earlier.
1,2
Synthesis of solketal methacrylate (SMA, 2).
(2,2-Dimethyl-1,3-dioxolan-4-yl)methyl methacrylate, or solketal methacrylate, was prepared following a modified literature procedure. 0.0064 mmol, 0.02 eq.) was added and the solution was stirred in the dark overnight. Prior to dialysis, the solution was filtered. The fluorescein-labeled product was obtained through freeze-drying.
Ellman's Assay. 1 mL of the deprotection mixture of P W copolymer (50 g/L, 2 eq. hydrazine monohydrate in DMSO) was added to 10 mL CB buffer containing 1 eq. DMAEA and 0.2 eq.
TCEP. A sample of the deprotection mixture was taken as time point 0. At different time points, 80 µL aliquots of the reaction mixture were taken and diluted with 2.5 mL CBB. UVVis spectra were recorded 2 min after addition of the Ellman's Reagent (DTNB, 50 µL from 4 mg/mL stock solution in DMSO). As reference measurements, the absorbance of DTNB was measured 2 min after addition to CB buffer. For time point 0, pure CB buffer was used, whereas the blank for the other time points contained as well TCEP and DMAEA. After subtraction of the blanks, the absorbance at 412 nm of the samples were compared.
Cytotoxicity. HeLa and hCMEC/D3 wells were seeded at 10 x 10³ cells/well on 96-well plates and incubated at 37 °C in a humidified 5% CO 2 -containing atmosphere, in case of hCEMC/D3 cells collagen I coated plated were used. Sample solutions in the respective medium were filtered with a 0.2 µm filter and diluted to the final concentration (500, 250, 100
and 50 µg/mL). After 24 h of incubation, 100 µL of the sample solution or medium for the references were added per well. The medium of the negative control was aspirated 30 min prior to the assay and replaced by 70% methanol. After 48 h incubation, the medium was aspirated and the cells were washed with 100 µL PBS. Subsequently, 100 µL of resazurin sodium salt (440 mM) in PBS was added to all wells and the cells were incubated for 4 h at 37 °C in a humidified 5% CO 2 -containing atmosphere. The fluorescence intensity was measured on a Tecan infinite m200 plate reader at an excitation and emission of 560/590 nm. 
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After 20 h of incubation, the medium was aspirated and the cells were washed with PBS.
Subsequently, the cells were harvested with trypsin, transferred to Falcon tubes and centrifuged at 300 g for 2 min. The supernatant of each sample was removed and the cell pallets were re-suspended in 800 µL PBS. FACS analysis was performed using BD 
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Additional results Figure S1 . 1 H NMR spectra of the organic and aqueous pathways for the synthesis of watersoluble nanoparticles (NP OH /NP W ).
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A) Aqueous Pathway Reduction in apparent number-average molecular weight, calculated as ((M n SCNP -M n Polymer )/M n SCNP ) · 100%.
c) Determined by DLS in water.
Hydrolysis of polymers
The FT-IR spectrum of P W shows in comparison to the spectrum of P O an additional, broad signal of the alcohol groups at 3270 cm -1 . Furthermore, the signal at 1215 cm -1 , assigned to C-O-C stretching vibrations is decreased after the hydrolysis, as is the signal at 841 cm -1 corresponding to the dioxolane ring. Figure S2 . FTIR spectra of copolymer before (P O , blue) and after hydrolysis (P W , red).
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Ellman's assay
To check whether the thiol-Michael addition is indeed fast and efficient enough to prepare SCNPs under these conditions, the kinetics of the thiol-Michael addition in CB buffer between the P W and the monofunctional N,N′-(dimethylamino)ethyl acrylate (DMAEA) was tracked with Ellman's assay. 5 Aliquots of the reaction mixture were taken at different time points and tested with Ellman's reagent. As TCEP is present in the reaction mixture, the Ellman's assay cannot be used for absolute quantitation, though relative comparison is possible. 6 Already at the first time point at 30 min, over 50% of the thiols had reacted. After 2 h, no significant further reaction was observed. Figure S3 . Ratio of free thiols during thiol-Michael addition between P w and DMAEA in CBB as determined by Ellman's assay. smaller radius of 7.9 nm, which corresponds well with the obtained from DLS of 7.7 nm in DMSO. Figure S4 . Overlaid 2D DOSY-NMR spectra of precursor polymer P W d (blue) and corresponding nanoparticle NP W d (red) in DMSO-d6.
DLS and DOSY-NMR results
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SAXS measurements
Despite an expected mass increase of the nanoparticles NP W in relation to the precursor polymer P W through the addition of crosslinkers, the radius of gyration (R g ) decreases for the nanoparticles in both solvents, water and DMSO. Hence, the weight of the nanoparticle is compacted to a smaller volume. Regarding the scaling exponent, which can be described as the excluded volume parameter (alias Flory exponent) according to the Flory mean field theory, the polymer P W in DMSO shows behaviour of a polymer coil in a good solvent (selfavoiding path of a Gaussian coil: ν = 0.60). The excluded volume parameter for NP W in DMSO is clearly reduced and corresponding to a polymer in between a theta solvent (ν = 0.50) and a bad solvent (ν = 1/3). The lowest observed scaling vector was for P W in water, meaning that water is not an optimal solvent for P W . The xanthate moieties in P W can lead to self-folding of the polymer. In contrast, the exponent of NP W stays constant in water. For NP W , the xanthate moieties are deprotected, modified with PEG crosslinkers and hence more hydrophilic and fixed. The scaling vector for the nanoparticles are in the same range for both solvents and thus less influenced by the solvent, whereas the values of the polymer or its coiling behavior is strong solvent-dependent. Figure S5 . Combined SAXS plots of P W and NP W c at 1 mg/mL in water (left) and in DMSO (right). Values obtained by curve fitting data to the generalized Gaussian coil model in the SASfit software.
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Triple-detection GPC
To confirm chain collapse due to crosslinking, GPC triple detection measurements, including multi-angle light scattering (MALS), refractive index detectors and a differential viscometer, were performed at Wyatt Technology Europe GmbH. Likewise to the previous GPC measurements, the nanoparticles elute later than the polymers. Moreover, MALS measurements confirmed no molecular weight increase upon crosslinking and no high molecular weight aggregates and thus no intermolecular crosslinking occurred. The viscometric data confirm intramolecular crosslinking due to a reduction in hydrodynamic radius and intrinsic viscosity after SCNP formation. Determined by GPC in DMF with LiCl a) via MALS, b) via viscometer.
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Cell toxicity Figure S6 . Viability of HeLa cells after incubation with P W and NP W for 48 h. Viability is referenced to non-treated cells. Viability is referenced to non-treated cells.
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Variation in the results in hCMEC/D3 experiments was increased as compared to HeLa cytotoxicity experiments, most likely because of the employed wells coating with collagen prior to hCMEC/D3 seeding, which results in less homogeneous cell growth. 
B) Organic Pathway
Crosslinking in organic solvents
Additional signals between 2.4-2.9 ppm in the 1 H NMR spectrum of the crosslinked polymer are apparent, which correspond to the thioethyl ether resulting from the thiol-Michael addition. As both methyl acrylate and butanediol diacrylate act as thiol-Michael acceptor, the thioether signals can originate both from the endcapper, as well as from the crosslinker.
Readily detectable acrylate signals are assigned to remaining methyl acrylate after precipitation. Even if assigned to single reacted crosslinker, the amount of acrylate signals is negligible, indicating that double reaction of butanediol diacrylate is strongly favored.
Hydrolysis of nanoparticles
Upon comparing the hydrolyzed nanoparticles NP OH with nanoparticles NP W , based on water-soluble precursor polymer P W , 
